CHAPTER 43

USE OF POPLITEAL BLOCKS
IN FOOT AND ANKLE SURGERY

Stephen J. Miller, D.P.M.

Regional anesthesia for foot and ankle surgery has
been used extensively by podiatric surgeons for
over thirty years." In spite of a relatively steep
learning curve for mastering the techniques, local
anesthesia blocks at and below the ankle have
remained popular and have been adopted widely
by foot and ankle surgeons in general.”” The major-
ity of regional anesthesia has been provided by
means of selective and combined peripheral nerve
blocks and field blocks.

In general, regional anesthesia is ideal for
ambulatory-type surgery, especially when com-
bined with sub-hypnotic doses of sedatives to allay
patient anxiety. The few disadvantages include the
need for patient education and cooperation, time to
institute the block(s), patient anxiety, and the effort
necessary to acquire the skills, However, the
advantages far outweigh the disadvantages. There
are less risks with regional anesthesia when com-
pared to general, spinal or caudal anesthesia.
Fewer drugs with potential adverse effects are nec-
essary, especially opioids. Although opioids have
the advantages of a rapid onset of action, quick
elimination, excellent analgesic and sedative prop-
erties and associated hemodynamic stability, they
can also trigger a number of adverse effects includ-
ing nausea and vomiting, respiratory depression,
apnea, muscular rigidity and bradycardia. Regional
anesthesia also has the advantages of improved
postoperative pain control, more efficient use of
surgical facilities and it is more economical requir-
ing fewer drugs and reduced monitoring.

Regional blockage at the knee has been res-
urrected from obscurity, evaluated and analyzed in
the literature during the past 15 years.*" The two
main uses for popliteal fossa block are as local
regional anesthesia for foot, ankle, and leg surgery
and for prolonged postoperative analgesia,
although there has been limited use in the man-
agement of chronic pain syndrome."” The interest in
this technique has been for use primarily in adults,
however, more recently it has proven to be a use-
ful and effective tool for prolonging postoperative
analgesia in children.

ANATOMY

The sciatic nerve is comprised of contributions
from the L4 to S3 nerve roots. After it courses down
the posterior thigh, the sciatic nerve passes deep to
the adductors to enter the popliteal fossa. There it
lies lateral to the midline and the more medial
popliteal artery and vein.(Fig. 1)

The popliteal fossa is divided into a superior
and inferior triangle by the transverse popliteal
crease, The more proximal superior triangle is bor-
dered medially by the semi-tendinous and
semi-membranous muscles, and laterally by the
biceps femoris muscle. Just above the apex of the
superior triangle, the sciatic nerve divides at vary-
ing levels into the tibial nerve, which continues in
the midline axis below the popliteal fossa, and the
common peroneal nerve, which branches laterally
to follow the tendon of the biceps femoris muscles
to the lateral aspect of the knee. At that point, it
winds around the fibular neck and into the anterior
compartment of the leg. At the level of the sciatic
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Figure 1, Anatomic drawing of popliteal fossa,
Note that the sciatic nerve lies lateral to the mid-
line as well as the popliteal artery and vein.
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Figure 2. Location of the saphenous nerve as it arises along the medial
knee between the tendons of the sartorius and gracilis muscles.

Figure 4. Technique of popliteal fossa block with the patient prone.

nerve bifurcation, the nerves are encased in a com-
mon epineurial sheath, so that injection of local
anesthetic within the epineurial sheath results in
the blockade of both nerve branches.”

Since the saphenous nerve has a different ori-
gin than the sciatic nerve, it must be anesthetized
separately to complete a full regional blockade
below the knee. It has contributions from L3 and L4
nerve roots and is actually a terminal branch of the
femoral nerve. Because it arises from the adductor
canal between the tendons of the sartorius and gra-
cilis muscles at the medial aspect of the knee (Fig.
2) the saphenous nerve can be blocked at this
point or by injecting just above and anterior to the
medial malleolus where it courses beside the
greater saphenous vein.

Medial Lateral

Figure 3. Drawing of superior triangle on skin of
popliteal fossa. The point of injection is about 1
cm lateral to midline and 7 cm proximal to the
popliteal crease.

NEURAL BLOCKADE TECHNIQUES

There are three basic approaches that can be used to
achieve a popliteal fossa block - prone, supine or lat-
eral. Each can be done with or without the use of a
nerve stimulator to help locate the sciatic nerve. In the
first two approaches, the superior triangle is drawn on
the popliteal fossa using the popliteal crease to form
the base of the triangle. The injection should be
placed 1 cm lateral to the midline close to the apex
of the superior triangle. (Fig. 3) Once proficiency has
been achieved, it may not be necessary to use a nerve
stimulator or to draw a triangle. There is a distinct
“pop” which can be felt as the needle pierces the fas-
cia into the popliteal fossa.*'** Lidocaine can be used
to raise the wheal before needle placement, then
0.25-0.5% bupivacaine or 0.2% ropivacaine is injected
with a 22 gauge 1'2 inch short-bevel needle to
achieve the block.

Prone Approach

One advantage of having the patient prone is that,
if awake, the patient can be asked to flex the leg at
the knee. This helps identify the tendon of the
biceps femoris and other landmarks of the popliteal
fossa. (Fig. 4) Also, the patient can respond to elic-
itation of a paresthesia to help identify correct
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Figure 5. Placement of positive electrode while
the needle-negative electrode probes proximal to
superior fossa searching for the sciatic nerve to
stimulate,

needle placement. Once the site has been prepped,
the superior triangle is drawn on the popliteal
fossa. A vertical axis is drawn through the triangle,
dividing it in half. A measurement is made along
the midline axis 7 cm proximal from the popliteal
crease, and 1 cm lateral.

If a nerve stimulator is used, a Teflon-
sheathed 22 gauge insulated hypodermic needle
attached to the negative lead is inserted and
advanced toward the sciatic nerve. The positive
lead is placed 5-10 cm from the injection site and
the stimulator set at 1-3 mA with a twitch delivered
every second (1 Hz). When a brisk visible muscle
twitch is seen in the foot or leg, negative pressure
is applied to make sure there is no intravascular
penetration and a test dose of 1 to 2 ml of anes-
thetic infiltrated. Confirmation of correct placement
is made when the twitching ceases. Then an addi-
tional 20 to 30 ml of anesthetic is injected about the
nerve in the popliteal fossa.* (Fig. 5)

Supine Approach

The supine approach can be used in any patient,
but it is particularly effective in the pediatric patient
for postoperative analgesia. The block can be
administered before the patient awakes precluding
the need to turn the child prone The supine posi-

Figure 6. Infiltration of local anesthetic into the
popliteal fossa.

tion facilitates flexion of the limb to 90 degrees at
both the hip and the knee joints. The same supe-
rior triangle is marked on the skin of the popliteal
fossa and the point of penetration measured to be
over the sciatic nerve. The same technique
described previously is used. A nerve stimulator
may or may not be used, according to physician
preference.”

Lateral Approach

Several authors have described a lateral approach
to the popliteal fossa whereby the anesthesia can
be administered with the patient supine.”*** The
needle is advanced laterally into the popliteal fossa
underneath the biceps femoris tendon using the
same techniques already described to locate the
sciatic nerve, where the anesthetic is delivered.

Successful blockade of the sciatic nerve in the
popliteal fossa results in profound regional anes-
thesia distal to the block. The anesthesia can last 2
to 6 hours depending on the anesthetic agent used.
Prolonged analgesia may last from 6 to 14 hours,
averaging about 10 hours postoperatively. Other
than occasional transient paresthesias which dimin-
ish over time, no adverse effects have been
reported following popliteal fossa blocks.
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DISCUSSION

There are few reported disadvantages to administer-
ing a popliteal fossa block. Theoretical concerns such
as bleeding, vascular perforations or tears, and dam-
age to nerve tissue have proven not to be a problem
clinically. Transient postoperative paresthesias and
patient anxiety can be minimized by thorough pre-
operative explanation to the patient. Anxiety can be
further allayed through the use of a low-dose seda-
tion as with midazolam plus a low-dose narcotic
such as fentanyl or meperidine IM or IV.

The advantages of using the popliteal fossa
block far outweigh the disadvantages. There is no
significant sympathetic blockade high enough to
effect cardiovascular changes or urinary retention.
Unilateral anesthesia leaves one good contralateral
limb and preserves ipsilateral hamstring function to
permit crutch-walking. The excellent distal regional
anesthesia allows the use of a midcalf pneumatic
tourniquet when necessary for hemostasis. The
minimal use of other pharmacologic agents avoids
the complication of postoperative nausea and vom-
iting while dramatically reducing the risk of
cardiovascular and pulmonary compromise.
Prolonged postoperative analgesia decreases the
need for opioids and their attendant side effects.

The economics of popliteal fossa block are
remarkable as well. Less drug use allows earlier
discharge. There is less need for anesthetic agents,
narcotics and analgesics. Recovery time is minimal,
requiring less need for personnel to monitor the
patient very long in the recovery room. It is a pro-
cedure well-suited to the ambulatory surgery
setting, resulting in excellent intraoperative anes-
thesia, prolonged postoperative analgesia, and high
patient acceptance.

Popliteal fossa block for regional anesthesia
and postsurgical analgesia is a safe and effective
technique that can be mastered by surgeons and
anesthesiologists for the benefit of foot and ankle
surgery patients.
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